Ultrastructural localization of anionic sites on the surface of yeast, hyphal and germ-tube forming cells of Candida albicans.
The cell wall of Candida albicans contains chitin, beta-glucans and phosphorylated mannoproteins, and possesses a fuzzy coat which is thought to play a role in pathogenicity, phagocytosis, and adherence of this dimorphic yeast. Using scanning electron microscopy and the gold method, mannoproteins were detected on the whole surface of blastoconidia including the bud scars, but chitin was absent even after alpha-mannosidase treatment of the cells. The presence of surface beta-(1----6)glucan (but not beta(1----3)glucan) was observed only after extensive alpha-mannosidase and alkaline phosphatase treatments of blastoconidia. Using transmission and scanning electron microscopy, the locations of anionic sites were revealed by polycationic colloidal gold-chitosan complexes on the surface of blastoconidia, germ tubes and hyphae. Anionic sites were dispersed evenly over the surface of blastoconidia bearing bud scars. Depending upon the growth conditions, anionic sites could be detected on emerging buds and young cells. However, bud scars were always free of marking. When germ-tube formation was induced, anionic sites were present at different densities on all cell surfaces, the highest density being observed on cells with bud scars. Anionic sites were detected at a remarkably high density on all hyphal surfaces. An apical concentration of anionic sites was observed on germ tubes and hyphae. The distribution of anionic sites was not modified by endoglucosaminidase treatment of blastoconidia, germ tubes and hyphae. The anionic sites were associated with the fuzzy coat. As the hyphal form is regarded as possessing the greatest invasiveness, it is suggested that anionic sites play an important role in establishing tissue colonization by this human pathogen.